Similar to any other systems in the human body, the nervous system undergoes functional decline with aging. These changes have been identified in both central and peripheral components of the nervous systems including the somatic and autonomic branches. Some of the well-known neurological deficits which are associated with aging are hyperopia, presbycusis, diminished sense of taste and smell, loss or impairment of vibratory sense in ankles, and toes, and reduced number of motor end units (1) . The autonomic nervous system (ANS) is the nervous system which maintains homeostasis by regulating the function of the heart, the endocrine and exocrine glands, the abdominal viscera, the smooth muscles throughout the body, and the immune system (2) (Figure 1 ). The ANS is divided into two divisions: the sympathetic thoracolumbar chain outflow and parasympathetic craniosacral outflow (3) . Multiple hypotheses have been proposed about changes which occur to the ANS secondary to aging. These appear to be predominantly due to a decline in receptor functionality (4, 5) .
Orthostatic Hypotension
Orthostatic hypotension (OH) has been defined as drop in 20 mmHg≤in systolic blood pressure or 10 mmHg≤in diastolic blood pressure within 3 minutes of standing from supine position (6) (7) (8) (9) (10) . It has been shown that orthostatic hypotension prevalence increases with age and it is present in 70% of institutionalized elderly individuals (11) . The prevalence of OH among unselected elderly aged 70≤is between 6 to 30% (12) (13) (14) . The occurrence of OH is higher in females than males and more common in blacks than whites (15, 16) .
Some long term outcomes of OH are syncope, falls, fracture, and motor vehicle accidents (17) . A meta-analysis found that OH was associated with increased mortality (OR 1.5 (1.21-1.81) (18) . The mortality increase was greater in those younger than 65 years. Orthostatic hypotension has been associated with chronic heart failure (19) , neurodegenerative diseases (20) , frailty (21), diabetes (22) , hypertension (23), atrial fibrillation (22) , coronary artery disease (24, 25) , and ischemic stroke (26) . OH may or may not be symptomatic, but it technically is different from what has been described as orthostatic intolerance (OI) which is defined as symptomatic hypotension upon upright position (27) . Frailty is a common condition in older patients and has been shown to predict OI (OH yes) (26, 29, 30) .
Although the majority of patients with OH are either asymptomatic or only experience very few non-specific symptoms, as a result of decreased cerebral hypoperfusion secondary to OH, some patients may experience visual blurring, lightheadedness, dizziness, nausea, fatigue, and syncope (30) .
In a normal healthy individual, standing will result in decreased venous return and subsequently reduced stretch of the afferent baroreceptors in both carotid sinuses and aortic arch. These baroreceptors are electromechanical transducers (31) . Decreased transmural pressure from the aortic baroreceptor is detected and the signal is transmitted through the vagus nerve (CN X) to the dorsal medullary nuclei bilaterally which are called nucleus tractus solitarii (NTS). Finally, inhibitory interneurons which extend from each NTS nucleus into the rostral ventrolateral medulla result in a vasoconstriction response (31) . The etiology of orthostatic hypotension is divided in two main categories: neurogenic and cardiovascular. The neurogenic causes of OH can be central (also known as primary autonomic degenerative disorders) and peripheral disorders of autonomic nervous systems. Primary autonomic degenerative disorders which disrupt the autonomic portion of the central nervous system (CNS) are multiple-system atrophy, dementia with Lewy bodies, Parkinson's disease, and pure autonomic failure (7) . Peripheral disorders of autonomic nervous systems are mainly due to malfunctioning of the small fibers of the peripheral nerves which is typically observed in amyloidosis, diabetes, immune-mediated neuropathies, inflammatory neuropathies, neurotoxins, infection induced neuropathies, paraneoplastic syndromes, porphyria and vitamin B12
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Because OH is so common all patients over 65 years old and those younger with diabetes mellitus or being treated for hypertension should have their standing blood pressure measured at each visit. OH is only present on about half of the occasions it is measured and it is more common in the morning (33) . Medications should also be carefully reviewed for medications that may cause OH (9, 34) .
The Valsalva maneuver is a method of evaluation for sympathetic adrenergic dysfunction based on assessment of beat-to-beat blood pressure and heart rate responses to indirectly assess the sympathetic vasoconstrictor function (35, 36) . The Valsalva maneuver has been shown to be a reliable assessment for evaluation of the baroreflex sensitivity (37) . In a tilt table test the patient is placed in head up position on a tilt table and the table is elevated at an angle of 60 degrees or greater (38) . It is rarely necessary to make the diagnosis of OH in older persons.
In the management of OH, the non-autonomic causes such as Addison disease, anemia, dehydration, and polypharmacy need to be examined and treated (23, 28, 39) . Volume expansion is the initial step of the treatment. Daily fluid intake of 2 to 2.5 L in addition to sodium intake of 8 to 10 g has been recommended (6) . Patient should be advised to avoid alcohol and have small frequent meals (6, 40) .
The use of nonpharmacological methods of treatments such as biofeedback and upper body exercises have shown to be noneffective (41) . Most commonly used medications for treatment of OH are listed in table I (6, 16, 17, 21, (42) (43) (44) (45) (46) (47) (48) (49) (50) (51) (52) (53) (54) :
While the majority of these medications have little evidence supporting their use, fludrocortisone and Droxidopa have both been shown to be effective in treatment of OH (37, 49, 55) .
Postural Tachycardia Syndrome (POTS)
POTS is orthostatic intolerance that leads to a tachycardia (pulse increase of >30 beats/min or >120/min within 10 minutes of standing) on standing (56, 57) . It is associated with dizziness, fainting, fatigue, palpitations, sweating, nausea and headaches. Patients with POTS have impairment of memory, attention deficits and executive function as well as anxiety and depressive symptoms (58) . POTS is rarely reported in older persons with age of onset being prior to 50 years of age (59) . However, it is found in concert with syncope in older persons due to orthostatic cerebral hypoperfusion syndrome (60) . It is more common in diabetics with autonomic dysfunction and multiple sclerosis (61, 62) . In general, POTS is due either to a decrease in blood return to the brain due to poor sympathetic innervation of peripheral blood vessels leading to sympathetic nervous system outflow leading to cardial stimulation and tachycardia (63) (Figure 2 ). This can be aggravated by a decrease in peripheral blood volume, Treatment can be very difficult with the first choice being increasing salt intake, compression stockings, abdominal binding and a nonspecific beta blocker (e.g., propranolol) (64).
Postprandial Hypotension
Postprandial Hypotension (PPH) was initially described in 1977 by Seyer-Hansen as a case report in a patient with a Parkinson disease (65, 66) . PPH is defined as 20 mmHg≤drop in systolic blood pressure within the first 2 hours of food intake or systolic blood pressure of 90 < mmHg within 2 hours of having a meal (if SBP prior to having a meal was above 100 mmHg) (67, 68) . The prevalence of PPH among "healthy" older individuals is between 24% to 38% and it increases up to 91% in hospitalized elderly patients. (69, 70) . PPH has been associated with old age, autonomic dysfunction, falls, syncope, tabes dorsalis, Parkinson's disease, Alzheimer's disease, stroke, coronary artery disease, hypertension, diabetes mellitus, and increased frequency of all-cause mortality (1, 15, (71) (72) (73) (74) (75) (76) . Predisposing risk factors of PPH are polypharmacy, diuretics, hot meals (50 C <), rich carbohydrate diet, diabetes mellitus, autonomic dysfunction, Parkinson disease, end-stage renal disease on hemodialysis, hypertension, and fragile X mutation (77) (Figure 3 ). Patients with PPH may present with lightheadedness, nausea, syncope, fall, chest pain (angina pectoris), or even transient ischemic attack (67) . Symptoms are often most prominent in the morning and after breakfast (78, 79) .
Figure 2
Pathophysiology of the Postural Tachycardia Syndrome Blood pressure should be measured at least after one meal that patient feels the worst symptoms (77) . However, if more measurements are required, an ambulatory blood pressure monitoring (ABPM) for at least 24 hours is suggested (77, 79) . Only one positive reading will be sufficient to diagnose PPH. It has been shown that measuring the patient's blood pressure in an upright posture (head-up tilt-table) specifically after consumption of a warm carbohydrate rich meal would exacerbate symptomatic hypotension which would be the ideal time to evaluate the patient for the PPH (80) . It has also been demonstrated that in elderly individuals, the intensity of postprandial hypotension and orthostatic hypotension are additive; however, their magnitude is not synergistic (80) . While it was originally believed that postprandial hypotension was due to increased blood flow to the gut it now seems more likely to be due to the release of calcitonin gene related peptide (CGRP) which causes peripheral vasodilation (64) .
Nonpharmacological treatment of PPH could be initiated by drinking warm water prior to having a meal. It has been shown that drinking 480 mL of water (at room temperature) could prevent the drop in blood pressure as much as 20 mmHg in patients with autonomic dysfunction (81) . Some of the commonly used medications for treatment of PPH are listed in Table 2 (77, 78, 82) :
The Role of Cardiac Autonomic Neuropathy in Syncope
Autonomic neuropathy from a variety of causes is a major reason for arrythmias and sudden cardiac death (83) . With aging autonomic neuropathy can occur at a level significant to cause arrythmias (84) . This is especially true in persons with diabetes mellitus (85, 86) . There is also a high rate of autonomic neuropathy in persons with dementia (87) . Twentyfour hour measurement of heart rate variability would appear to be the best method to determine if a patient has cardiac autonomic neuropathy (88, 89) . Insertion of a loop recorder should be considered in all patients with cardiovascular autonomic neuropathy (90) . In patients with cardiac syncope due to bradycardia or asystole, a dual chamber pacemaker can significantly reduce the recurrence of episodes (90) .
Figure 3 Pathophysiology of Postprandial Hypotension
The most important step in evaluating a patient for neurally mediated syncope (also known as vasovagal syncope) is to exclude other diseases with similar presentations such as vertigo, seizures, pseudoseizures, cataplexy, hypoglycemia, fall secondary to gait abnormalities, leukoaraiosis, or polypharmacy (39, 91, 92) . The etiology of syncope related to autonomic neuropathy can be due to bradyarrythmias or arrythmmias and/ or hypotension. The most common events which proceed to a syncopal episodes are stressful events, micturition, defecation, exercise, or pain (91) . The typical prodromal symptoms are diaphoresis, nausea, and tunnel vision (93) . The etiology of syncope could be divided in three categories: 1-autonomic dysfunction 2-cardiac induced syncope 3-vascular occlusion or stenosis (93) . All three mechanisms have a common end result which is decrease blood perfusion to the brain and result in transient loss of consciousness.
Head-up tilt test is the widely used test to evaluate a patient for vasovagal syncope (94) . According to the American College of Cardiology/American Heart Association guidelines published on 2017 for treatment of vasovagal syncope in patients with prolonged prodromal period, patient's education to practice physical counter-maneuvers such as limb and/or abdominal contraction, squatting, or leg crossing could be significantly effective (95) . Midodrine has been suggested for medical treatment of patients with recurrent episodes of vasovagal syncope (96) . Other medications such as Fludrocortisone, Betablockers (in patients 42 year <), or selective serotonin reuptake inhibitor could also be beneficial (95) . In treatment of patients with cardiac syncope secondary to symptomatic bradycardia or asystole, a dual chamber pacemaker would significantly reduce the recurrence of episodes (97) .
Carotid sinus syndrome is seen in a patient with an extreme response to baroreceptor-mediated reflex stimulation which result in symptomatic bradycardia and possibly hypotension (8) . Carotid sinus syndrome occurs after a carotid sinus massage which results an asystole for longer than 3 seconds (37).
Conclusion
Autonomic neuropathy is common in older persons particularly if they have diabetes mellitus -It is commonly a cause of syncope. Clinicians caring for older persons should always consider cardiovascular disease due to autonomic neuropathy in older persons with syncope.
